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h (p) 5:^^^-^ X (t) (DJ-^U- iznm $ itTf&IB^ ^ U icfH^t* 

y m A $ tlj^MM-^ CD - P a ^^_fc|S A- 17 - P max& S 

V-P a;&^ Jtm/N- 17 - P maxJgtT ^ «i S «J: e) iZMmm^m. h „ . , (p) 
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i/m'r-5 3i:icj:»jfitiE$tifcii««^iith„^.^(p)' ^mti^^'r^:it.^n 

J^V-J:*) /h § J-J tililtflBia^S h (p) S:, j^^fg^® 7^ U - 

»;^©i/n (=h„+i(p)/n) ^^wt^ziinzj:vmmmw:m^mm-t^t. 

n ^ h (p) / A h J (p) ^ 2 N ^ J£t- S ft/jN <Z)^l5t N ^ ^ M««^tS[ 
l^n+l(P)=h„(P) + Ah„^l(p) 

[it^3g 6 ] mmm±mm^(Dm ^ mm-t s :t «> ® ^M«^i!t 
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1 1—372885 



^m(D-fkm\ h„+i(p) \^iimmmizm^mmm(Diimm\ h (p)j,j^xI^®^^J'^^ 

m^m 9 ] mmmmmMmm it. mmm^mcDn^km i h „^.^ cp) i ^ jj,^^ 
WJE-^tit^mnmmm t cp) ' (= h cp) /m) s: t&ia^ ^ u iciait-t s r ^ 

J:»;^<Dl/n (=h„+j(p)/n) SrM^-T-S 3 C J: U Mffi«#iS:S:«iE*rs 
n ^ h „+j (p) / A h J (p) ^ 2 N ^iM-r 5 ® ^tSC N ^ :^ «) , MffiM^tlf 
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h„+i(P)=h„(p) + Ah„^l(p) 

#(D r; - izMft $ -^xmn-r s >i ^ y , mmm^(D/tu -izj^ii^ r^mmm^m 
mmmmm ^mLr=: m<Dmmm^ ® - p 3ii)m^±m^-^ v-p max j: y /h $ 

< 3& S a: ^ lcMM«MiS[ h (p) SrffiiE ^MiES *ifeM^i«^i5t h (p) ' 

|x(t)|2,h„^.j(p)®M^5^^t>'frtc*f/:5$i±TiBmU MliM^tifeiUM 
/A' y - P a:/&^_t y - P max J: y /> $ V N i: ^ , M*l«^f!t h ^^.^ (p) ^ <Z) 
|x(t)|2, h„^.^(p)©M*t'^*5-&lcM/:S$-feTSH^-rS7^->^>n/S:#x.. 
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#^ 11-372885 



-5<fc-5lC3llitt^t^h„(p)$:|iiEb, mWiE^tit^m^m.^mh^{p)' S:|x(t) 

V-P ^i)m&±m/'^ _ p max J; y /JN $ V^ ^, MM«^ilt h „ (p) ^ <0 * * | 
X (t) 1 2, h „(p) (Dm^^t^'&lzMf^ $ -frTIB^-r S 5^- A, 
M^M-^ X (t) CD A y - (C I X (t) I % D >tMli«^l5t h „ (p) ^ ttf IH^ ^ y J: »J 

^i?^mb. I X (t) \^iimmmmmiij,(p)<Dm^^t>^izf:^\::'r^mmmmm^mm 

mmmm^-mm-^^mmm^ x (t) i: l r >^ u 7=^>r :^ h - i/ a mmmm 

^i^^^yts^^m^^x^. mim'm.m^^m\^x'm.mm^\zw^'m.mM^m\^. m 
mm^m^mvxm^ti^mmm^iimmmmm^m-tm<ommm^ii(Dmx& 

izAij-t^^f^m. mmm.m<Dmmm-^iimmmijmmi^(D{iiijm^izm^\r^x 

mmi^mm^m:^r=.mmmmmnzt5\^x. 
mmm^i)mm d a^^^® ^4-r^y^uyv^m:^t3t\i^j:t>\z. mmmm 



aiil# 2000-307 3932 



#5p 1 1 — 372885 



izxij^^^mm. mnmm<Dmmm^}lmmmi]mm^<Dii^,:f]mmzm':5\,^x 
mmmmm^m^r=imnmmmizi5\,^x. 

|h„+i(P)l^*Mh(n) 

m^miG] t5iiB|h„^.^(p)|2i:|h(n)j,^j^|2©jtS:m2i:-rti«> tafB 
M««^t!cliiE^ aMffi^^ifc h (p) 1 / m S r ic <fc »J «iE $ ti fcMffi 

^:^^vi)^^m^mL. mmmmmm^m^^xmmmmzmmm^ikm^mL. m. 
mmmm^mvxn^ti?>mmm^tmmmmm^m-tm<Dmmm^ii(Dmx^ 



I h„+i(p) h (n)j,j^xl^«^ y :*:^V>ii^. M#«^iJCh^^.j(p) S:«iE-re: 
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c» - {cm $ -frTi&iB^ ^ y icia-s-rs 3 i: J: y 5: Mir s 

^mm. s tir:iMmmmm h ^ (?) ' h ^^.^ (?) jc^f /;& s x ga-^ -r s 5^ - -fjv ^ 
mm-^nr=.mmmmm h (p) {c/;s: c fcin««^is:<?) wiEffi h ^^.^ (p) ' ^mm^r 

mMiEfilh„^^(p)' S:tSfffi^^ V lc|H«i-S $:#|^i:-rs 

A° u - icMjs ^-tirr fait s ^ ^ u , - izm ^ tz^mm^^m 

^mmm^^mijt^mmm^n^m. mmmm^^r^u^izmmhxmijt 
s D A^m^, D A^gi^m*s:r:^n ^(Dmmm^izmwhxmmmtjmmm 
izAti-t^^^^. mmm.W!<Dmmm'^t.mmm:hmmm(Dmi3m-^izm-^\i^x 

m(D-imm\hin)^^j^\^^ y/J^3 <:&S<};e)tcMffl«^I!th„(p)S:«iEU Mffi 

iEstifeM««^ts:h„(p)' ^h^ipuz^j^^^xmnr^^-zr/iy^m^. 

mmm^^it)(DAV-\ x (t) |2lC/;&DfcM««^iS:h„(p)S:ttflB^^y V 
m^mv. MMIi«#iS[h„(p)tciSCfeffliE^1S«^ilth„(p)' $:ttfSB7^->r>n/ 

j:ijmmvxmmmnmizA:fj-t^:iii^!^miit^>mmmmw:. 
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z:^S:#^i:-rs»^^l 4^fcld:»^]^l b^t^itm^^l T^^ttM*]^ 

(t) t vxmmmmm^m^^'^m^m.mmmmmmizxi:j v. 

V. mmmwi^mm^^r-ru^<Dmmm^:>^Wiivxvmm^m.mzx:fj-ir 

[0 0 0 1] 
[0 0 0 2] 

iS:¥mmwim.mt>^Mm.v. Mmmmizi^\'^x7'^ z^^Mtizj::s>-mmm^miD^ 

, mmmmzmijmm^<Dmm!\^^^m.mthx4¥mmm^mx. mm^^:^j\^ 
mmmijiii&m-t^^miDmmx':^*). ^tmmmz^^^mm^^mmvmi]^ 

[0 0 0 3] 
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S3 oitv^m(DMmmiz:iBV}^mm^n(D-m^m-t':ruy^mx'&'). mm 

Xmm0.^m^ ( IM# : In-phase component) iift^^^fi^CQ^^ : Quadra 
ture component)® 2 ^^J{C^^t-<6o D A^|g||t3 tt I Qm^CD^tl^e 

[0 0 0 4] 

3 1 (a) <oMMX^-t^^\zi^mMmztj::^^ r ®#^ttll#14fc J; »;#J^?^M 
oHMMMmf oMS^Mffi^iltX'^i' h^i>.l±03 1 (b) (D.^M\z^ 

- ^ - >n/ - *^iilg S ti, «;^Jit 5: fi^ o T v ^ 5 » 

[0 0 0 5] 

^) li, S/P^^#2^Ci3V^T Qit-^®2^^JlC^il$tlTDS P-e 

=li^StiSMffi«^8{cA±$ti-5„ Mffi«^8tt*|||g65;K:0 3 3tCa^i-j:^lc 

. j^lM^-^CD/^t?- l/^;i/0~1023tCjSDfcMli«^tS[h(pi) (i=0~1023)S:iH'B 

t-sM««#i!tlH1SS8 a, 3@ns#-^l/'<;^^c^£i:cfcS^i«^tS[h(pi)S:Mv^T 
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[0 0 0 6] 
[0 0 0 7] 

mmizi5n&K-7.Azy\^<Di. Qm^^nm^xADmrn^i 2KAti'r^o 
AD^mmi 2ttA*$nfci, Qm^^T"^ -y^tjuzmmLxmnmmsizx 

:fj-t^u Mli«aS8ttLMS (Least Mean Square) y;i/dr U XA S:MV^;fe^i^5M# 
[0 0 0 8] 

y X h - s/ a >^ 8 b ic^is) .15b \%mmm f (p) ^^-r s 
ii^MM#x(t)cD/tr7-p (=x(t)2) ^^ifra?t^^ (Mm-mtsumm 

WiUmm (S3 3<Z)^ffi«^®t|BlSg|S8 aC^flS) T'^y, ^i®«#x(t)®7N' 



ffiIiE# 2000-3073932 



#5p 11 — 372885 



mnm^m h „ (p) vmmmmm. h (p) M«f s = 

[0 0 0 9] 

1 5 fit^n^mmnmiim. i s gi^mmm'^:>^it)t.mMm.mmnyit)o 

(t)S:m*t-SMlC^, 1 5 hl±e (t)fcu*(t)G)^B$!^f 6^^^, 15i 
tth„_j(p)i:y*(t)(Z)^m$:^fe)m#^, 1 5 j >^-b--r >CA^ ^ - ^ ytt 

Sr^m-rS^m^, 1 5ktth„_j(p)i:>tte(t)u*(t)^lln^f-5*nm^, 15 

m, i5n, 1 5 pitmmm-v$>^j. ^mm^x{t)i)^Ai]Lxi)^^mmmmm 

f, 1 5h~l 5 jtilll^?l^gpi 6S:^^*rSc u(t)ttMS:^l:tfe«#T'3g> 

h„(p)=h^_j(p) + /tt e (t)u*(t) 
e (t) = x(t)-y (t) 
y(t)=h„_j(p)x(t)f (p) 
u (t) = X (t) f (p) = h (p) y (t) 

P= I x(t) I 2 X, y, f. h, u. e tt^^flt, * t^^^^tS: 

[0 0 10] 

®3 5lix(t)= I (t)+ j Q(t)i:bT*3^Lfcjt#^g®^#:®#^®T'fe 
[0 0 11] 



1 1 
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[0 0 12] 

«^fS: h (p) jb^:^ ^ < S , 0^1" S J: ^ IC x (t) *h^^j (p) *^DA^^^ V ^ 
[0 0 13] 

JeA±*^ ^^^mo> B «rtt. DA^^^® A:tj|gi|i§;&^DA^m^<0 U ^ y h ^m^t^ 
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•t^mwm:^^. (2) mmm^) Kmrnrnw^m^mm-Lxm^nt^m 

[0 0 14] 

±^vi^vyv^m^tj^\^2;i'D\z. mmzm.i^m.m^^mjE\.xmMm.mmm 
m-^Hxmmmmmmmmzmmt^miz. mmmm.Wimh^^^ip)^m\'^xmm 

$ < s J: e) iciiiE L Ttais^ tcfa-K-r e c 

[0 0 15] 

> mmmm^ x (t) * h cp) © a - 1 x (t) * h ^^.^ (?) i ^mmmm(Dm^±m 

^ s V > tt, Mii«^iS[ h (p) ijmm. ^ tixmrnrnw^mimnm izmm-t^miz 

v^*^»trf^c^^. :f<^\i^m^izi,tmmm^m(o:K^-^^^<D^n^mwvr^^t. 
/jN s < s J: d ic^tiE hxmmm izmnt^ c 

[0 0 16] 
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[0 0 17] 
(A) 

(a) rnnS^^ 

(p) ^mmm^yiW(DJ^u-p (=1 x (t) |2)icM/s$i±TiBii'rsMffl«^ifcia 

1t^. 2 3ttig|###x(t)<Z)/A°l7-ptClSDfcllffi«^tS[h„(p)$riaiiaS2 2 

9ttjtgcaJT% mnm^mmnm2 7xmm.^tircmmm^mh^^^{p)^mmm 
22izmmt^miz. mmmmmmh^^^{p)^m\f^r^mwmmmizi:*j-:fV7''i 

1 (p) I ^) ^ D Ai?^^ 2 4 ® ^>r $ ijy w > e;?{c ck y $ tl S P m 
axS:Jtgct-S=b<Z). 3 0 ttMM«^|g[«iEg|J. 3 1 ttM««^l!tlB1tS 2 2 

[0 0 18] 



1 4 
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(b) :$inm(Dmm 

X h-^3>SlS2 3*^e>m:^J•rsM^i1t^t^ttx(t)*h„(p)i:^;So 

[0 0 19] 

^:1T% Mffi«^mh„+i(p)j&^M^$tlTfB«aS2 2JC|H'tS$tlSttflC, MM 

^S«^fSch^^.^(p)$:fflv^TM^i^i-^%©i:b:^i:^. Mffi«ic<fc 
#x(t)*h„^.j(p)}&^DA^mil® U ^ h Sr^^-SA^^Ialcil^. ^^-S^-^JCtt 

#i0t h (p)<Z)filffi S: ^f* U ^ * ^ ® :^ # S 5: S < -r © S 



1 5 
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[0 0 2 0] 

(c) mmmmiz^&mmm 

m^v hLYi^titmt^o X, fi^i«^iS[«iE^3 oii, x(t)*h„^.^(p)*^ 

SIS2 2CiH11-r-g>o x(t)*h„+i(p)tt^^ii-^^Sife«), -ISic^i^:© (d) 

[0 0 2 1] 

(d) mi^mmiz^^mmMm 

V- I X (t) * h (p) I ^mmm^<D±mj^ v -pm^x&,r ttst^^^ izmmmm 
WL^WiEi^xmmti^Dmmv ^ v hLK^izm-r^^^mmmcimzs\^t.^^^iz 

r^m. mMmmmfSi^mmuzzizmmt^miz^ MS«^isch„+i(p)$:fflv>fe 

#® A >7 - P a(= I X (t) * h (p) 1 2) i: DA^m^ 2 4 ® >7 - P max$: Jtfe-T 
&c X, M««^iSCtfiE^3 Ott, |x(t)*h„^.i(p)|2*^_hlSAt7-PmaxJ;y:^ 

JhlSA'7-J£i^Ti:«i-5i:e)CM««^f!th„^.i(p)S: 1/mffiiE-rSo 
Mffl«#fJCM«raS2 8». M^i«M-^<^)A•r7-Pa)b^J:|^A•'7-PmaxJ:»J:^$V^ 

mzzizmn-r^o 

rODMM. Mffi«^ffchn+i(p)' T'll««StlfcM-^x(t)»hn+l(p)/mtt^ 



1 6 
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[0 0 2 2] 

(e) mtsmmiz^^mcDmmm 

„+l(p)S:mv>T#e>tiSMM«##x(t)«h„+j(p)li^>^3^i^REClRS:M;iSo 
[0 0 2 3] 

r,mm\ h„+i(p) |2^3@iM##x (t)ic/sD;t«:^Mffi«#ia:h ip)^^y^<D-mm 

I h (p)^^xi^® ^^^^«^^^n+i(p) 5:«iE-&-r. ^(D^^mmm^mmmm 
2 2izmmt^o z.<Dmm. m.mm%mh ^^^ip)' T'ii««$tife##x(t)*h 
j^+iip)/mim^mmmcm<Dpimizs^^ij. Dmmmxmmm. ^^in^^i^ 

[0 0 2 4] 

(f ) mmm^m.(DmiEmm.ii^^m^jtmm 

^ib, I X (t) 1 2 , h (p) (Dm^^t>^izMl^ S -fr TM^i«#tS:® liiEM ^fB 

mmmmmh^^^ip)^m\'^xmmm^>iit)izmmmmm^mi.t^m(Dmmm^ 
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® 7\- r? - P a*^ Jt|5g/N° U-P max J: ^ /Jn $ < ^ S J: e> lcMM«^ilC h ^ (p) S: ffiiE 

m/tr7-PmaxJ:*;/^$V^t^^i. M^i«^^h„^^(p) * |x(t)|2, h 

„+i (p) «>M»-^*)-&tcMf!;$ it Tt^- -So 

[0 0 2 5] 

Si:. mmmmmMmmz smmmmm^nh^^^ip). 3@i«m-^x(t)(Z)Ar7-i 

a±X'itmmm2 2y\m^7htimiz9'-':f/v^m^^xm^mmm^msE'r^m 
x^^i)\ faigas2 2 J: y^^LffiL, m'r-':fjv^m\f^xmjE-t^j^^izmm-t 
sri:=feT'#s„ ttstt>t>. mmmmmm.m.m2 7xmmmmm:h^^^(p)i)'^^M. 

2 2 J: y Mffl«#l5t h „(p) *^M*m ^ tlfe^. y U h - 3 >^ 2 3 

itmmmm^mhj^ip). mmm^x hxd/^u-i x (t) i^^^^^-^i^-Brtcisc^fe 

[0 0 2 6] 

( B ) mmm^izmmmWim^mmvxmmm.m^ ^ iiii:3-t^mmm.mm(Dm 



(a) ^imt 

m 3 ttjsiMM#icMs«#tJc ^mn.hxmmmm^ ^ mi:}-t^mmm.mmizm 
mLt:L:^mm<Dmimmmx$>i). mi tm-m^izitm-n^^fivxis^). 
32-37 »^r>r^> ^^tD^m<Dmmm^x:^^o 

Mnmmmm.m^2ntm3 4<7>mmmtimmizLvisT}i:ivxM.iz^vMm 



1 8 
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t) nu* it) omm-^nomm^ 2 1 c, h„(p)^y*(t)(Z)^^$:^f o^»^2 1 

At e (t)u*(t)$:ifIlB-f-Sin^^2 7 f $:^gx.TV^-&„ 
[0 0 2 7] 

$:Hif-tSt)®T'-fel/^^ 2 8 a$:#;^TVNSo 'fel^tJ'^ 2 8 a 
/\°t7-Pa(=|x(t)*h„^.^(p)|2):ft^ DA^il^2 4(D5r>r:h^ C 
T^«)^^$tlT^^5JtlSA°^7-PmaxJ:y:^^V^i:^M^i«#iSCX (=h^^.^(p 
)/m) S:M««^fS:lS^S2 2lc§B«b, /JnS v%i: #^iiEb^;v^ll^i«^iS[Y ( 
= h„^.j(p)) $:MM«#l5tlS«^2 2tcfB«'reo 

2 9 tt, /\' 17 - P a (= 1 X ( t) * h (p) 1 2) i: $ tlT V> 

<5±:IS/^'7~Pmax®:*:/>S:Jtg^-rS%®T% J^'O-mMUl 9 ahit;i«^2 9 
bS:#^TV%So /\°'7-?gm^2 9 att, Mffi«^ti?I^^ 2 7 T'^e^tlitMM 
M^iS: h j,^.^ (P) ffl V^ fcMtt«^aiC J: y U 7=^ X h - ^ 3 > 2 3 ^ m:tf $ 
*l-2>Mlf«##x(t)«h„^.^(p)®7t'7-Pa?:ff-^L. Jtlt^2 9 btt^Al?- 
Pa(=| X (t)*h„^.^(p) 1 2) ilJiKAl?- Pmax®:^/>S:Jtgeb, jtfcM*?:'^ l/'^' 

^ 2 8 a \zK±-t^o m. *itmmmm-^M^-t^o 

[0 0 2 8] 

l/iiilC^iiE-rs=b(Z>T% iii#[M1^aS3 0 aiiMiEffilil^^S 0 bSr^bTVA 
So mtt^tSC^^JtT', m2liM««##®A-y-|x(t)»h„^.i(p)|2i:_bKA-C7 
-P max® it "TfeSo t^^oT, riJC^ 

ni2= I X (t) * h (p) 1 2/ P max 

m= {|x(t)*h„^.^(p)|VPi«ax} 
J:»;:^*So mffiM^aS3 0 a tt{l)^®?g»^^To T^^^^itm$:|g»L, 
ffiiE#m^^3 0 bttr^^ 
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X=h„^.^(p)/m (2) 
[0 0 2 9] 

MMHIlg&S 2«, 2 8 a J:yMli«^t!t*^m:^jStlS^>r^>^JCS 

V^TS^ji^T Kl/>?> (Write adr) *^^^-r & J: e) ICA°'7 3 1 

^>i^S:^t)-&-5%®T% ^ll«^-i-S:ifiM##?b^MltgP2 7 b lcgI^-tS*T'M 
©•tSo )S@I1I8& 3 4 ttinW^ 2 7 f ®A*^-^©^r>r^>^$:-^fci±S%®T' 
. Mffi«^iS[tH'^^2 2*^^ai:^Jt-SMffi«^tfch„(p)S:m^|^2 7 e*^e, a e 
(t)u*(t)*^m:^■rs*T'jS3^•tSc 3g@llim3 Stt^UT^-f :^ K-$/3>^2 
3®A*^-^®^-r^>^$:^t3-l±St)®T% M^i«#jlS[fB'ttSJ2 2*^e>llM« 

it)^mm't^. mmm^seit. Av-mmm29 si(DAijm^(Ddi>( ^y^f 

[0 0 3 0] 

fcM««^aiK: J:y>''y7^>f>?>h-i/a>aS23j;»jmiJ$*l'£>T'fe5^ M^fi« 
##©/^°»7-| X (t)*hj,^j(p) |2i:DA^g|^2 4 ®±m/t'7- PmaxSrit^-rSo 
X, M««#iSClijE^3 Ott, 7N-'7-|x(t)*h„^.^(p)|2A^Jl|SA'r;-Pinaxjei^T 
il^-SJ:^lcMffi«^i!Ch„^.^(p)$:l/mlcMiE-r-So Mffi«^tltMfras 2 8tt 
. MS«#-^®A'7-*^Ji^A»7-Pmaxj:t;>^$v^i:^. Mli«^|gC®MjEffl 

X (=h„^.^(p)/in) ^mmmm^mmmmzzizmmh. /J^sv^^$^iiEL^v^ 

MM«^l!tY (=h„^.j(p)) $:Mffi«#f5tialSS2 2CI3«-rs„ Jg^^. ::^';-t^ 

>fxh-i/3>a5 23 X (t) izM-t^m^mmmizm vx. mm 



ffiiiE# 2000-3073932 
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[0 0 3 1] 

(b) m2t 

m^jt^^M. itm^z 9(om^v&*). ^-^)V2qc^ mn^zQd^ it^^ 

2 9 e S:JtLTV>S„ 5^ 2 9 c tt. j3I#M#x (t)® Ay- | x (t) l^tc/S 

l^m^m h„+j(p)(Z)Zim#|h„+^(p)|2$:tt^b, ifcii^2 9 el±|h(p)^^xl^ 
[0 0 3 2] 

DA^m^(Z)ff^ JilS A- - P max, mmm^ x (t) lC*f 5: 

h(p)j^X^*^^^^^^^ 

Pmax=|x(t)*h(p)^j^xl^ 

h (p)j^x^*l'l®W^*^^ Jll#m#x (t)*^S^^n««:^M#«^f5th (p)j,4x 
;&^-SlC^*S„ t^^oT, mi||JgM{C^i:rSPmax(=|x(t)«h(p)j,^xl^>^^ 
IS«^#® At7- Pa(=| X (t)*h„^.j(p) I h (p)maxI^^ I ^n+1 

ip)\^(DM^mmii-'m^^o ^3t% Jtieii2 9 ettih(p)„j^xi^^i^ii+i(p)i 

2©:*:/h$ritge-rSo X, Mffi«^mffiiEg|$ 3 0 tt, (l), (2)^Jct^&oT I h„^.j( 
p) l^3b^ I h (p)y4x|2j6ATi:«;S i: -5 Ic^ffift^fSch^^^Cp) i /mlc«iE"rSo 
Mffi«^iaj€«rias 2 8 tt, |h„+i(p)|2>|h(p)j,j^xl^®^^^ liiE$tifcM«« 
^^X(=h„+j(p)/m)$:M««^ifclB'ISg|S2 2CfaiSU I h„^.j(p) |2< | h (p)jj 

^y,\^(Dii^^iEvt£\,^mmm^mY (=h„^.^(p)) ^mmm^mmmmzztzm 

[0 0 3 3] 



2 1 



aitl# 2000-3073932 
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(c) msmmm 

(2) mM©Mffi«^tfi:®MiE#S:7^-^>«/4 1 J: y^*mbTMffi«^^ia« 

^2 2icfa^-rs^.. 

- I X (t) * h (p) I H^±m^^ U-P max J: y /Jn $ < ^ -5 J: ^ iC^MItft^fJf 
h„^.j(p)S:l/mlC^iiE-rSo L/*>^^, filiE^ii h (p) ' (= h„^^(p)/ni) $: 

|x(t)|2,h^^.j(p)®iffi^^'^t>ii:ic#ffr$-ftT7^-::^;Hb-r-5o c:®^-^, |x 
(t) » h (p) 1 2;b^_t:|5g7\° r? - P maxi: y /\s $ ti MM«^i!t h (p) $:ffiiE 
-fr-r-e CD * * I X (t) 1 2, h (p) ® M«^-^*3-&ic^jS $ -feT ^ - :f s . 

[0 0 3 4] 

x(t)|2®M*-^t>-fr{ci;S:DfeM««^tSc®«iE^ah„^.j(p)' S:7^-:/;i/4 i j: 

ii^®3^^M#x iDizM-t^mmm^ikmizmvx. ia«^2 2 j: vmiEm^cD 
mmmmwL^msif^fiivmmmmmvxmij-t^o 

<DmiEmt:m^z.iiif^X'^. b*^=fo. m^tt^i/yzfMzrjt^^ 

[0 0 3 5] 

(d) f$4:mmm 

meitmmm^izmmm.^mtrmnhxmmmm^^mi3-t^mnm.mmizm 

2 2 2000-3073932 
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^C7^-:/;i/4 1 $:^^:tTv^§J^)^. m4||^gMT'«M^iM^iS[fa«^2 2(D^m. 
{c^->^;i/4 1 $:^^•^Tv^s„ •r^:bt»> ll4mgM-eiii3^^2 2 J;yM«M 

#ifi[S:^«^mbfe^ic7^-^;i/4 1 ^m^^^rmmmmwi^miE-t^o 

as 2 2 icSIS-r-So ^ LT. ^kCD3^#M#x (t)®M*i«^SIlC|^LT|B'liSl5 2 
2 j:UMffi^^iS[h„(p)7&^^i5iffi$tiSi:, :/U^-f x K-S/a >^2 3 
««^i!th„(p), I X (t) |2®^*^-a-*?-tirlClS Dfe«iE^i5^®MS«^iS:h„(p)' 
S:'5^-^;i/4 1 J;»;^i!?)TSffi«^3SbTm:^JtSo 
[0 0 3 6] 

(e) m^mmm 

mi itmmm.mm(DmiEm.m.^mmz-t^mmmx':^ y . 03 i mmmt: 
i^^yhty-phx-mm-t^. m^mmmxit. M««#^cD/t«7--|x(t)*h„ 

+1 (p) I A- - p max J: u ^ V N ^ , ^?C^ 

[ {h„(p)+Ah„^.i (p)} - {hn(P)+^hj,^l (P)} / r ] (h„(p))2 (4) 

[h„+l (P) -h„+i (P) / r ] 2 ^ (h„ (p) ) 2 (4) ' 
J&^^3ii-5«fce)lcM«mtS[h„^.i(p)S: [h„^.^(p)-h„^.j(p)/r] fCffiiE-rSo 
^CfcV^T. Ahj,^j(p)tt^#^2 7 e ®m:^J*e^Sc (4)' tlS J: ^ C 

[0 0 3 7] 

[h„(p)+ {Ah„+j(p)-(h„(p)+Ah„^j(p))/ r } ] 2^ (h„(p))2 (4)- 



2000-3073932 
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Ah^+j(p)-(h^(p)+Ah„+j(p))/r ^0 (6) 

r ^ {h„(p)+Ah^^j(p)} /Ah„^j(p)=h^^^(p)/Ah^+j(p) (6)' 

LTb^L, (6)' ^-ettSi^A^-^^tiSo ^z:t% 

2%Ah„^,(p) 
r^2^ (7) 

\+l (P) 5: R la >' h -r ^ r t ic i: y mmz:^tb^ r i: *^T' ^ s „ 

[0 0 3 8] 

Mffi«^tS:SiE^3 0^Ci3V^T, RM^^^3 0 c (7)^^^ilM-r-5fi/J^® 

$:?g#bT-fel/^^? 2 8 alCA:^Jt--&o -fe 1/ ^ i? 2 8 a li. Illi««^0/N°t7— 
Pa*^±re7'?r7-PmaxJ:»J:^^VNi:$, ^ftlE^iX ( = [h„+i (p) -h„^. j (p) / r ] ) $: 

p)) ^mmm^mmmm2 2izmn-t^. 

[0 0 3 9] 

(f ) ^6||J6M 

J3 \i^xmmb^'^^m *; /^ - k a: rmmiD^iz ^ < 3& s » n e iijiM-^ i^inw s: 
i^y hi/'7 hxmm-t^%<DX'. mmm^mmiEms o<ommm2mmmhm 

[0 0 4 0] 

(g) mimmm 



2 4 
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M#•rS^^®MS:5tLrv^S„ -T^-f S^'^;i/®#j|IMM#x^(t), X2(t), XgC 
t), X4(t)liMi^t5ti^:7h^5 l~5 4-eexp(jo>jt), expCjogt), expCjcogt) 
, exp(j cojfi (o>„=2 jr f„) Sr^^^tlTMS^IS: f f f 3, f 4lCM^m^ :7 N $: 

[0 0 4 1] 

HlOtt^l, ^2, ^5, ||6^igM®Mffi«^SS:09(Z)v;i/^^^Ur 

M#^gtc^m V r^m^<Dm i mmmx& y . m-n^iz itm-n^^i^ o t 

-So 
So 

0 1 2 tt® 6 ©^4 iijgM®MS«^g$:0 9 c?)v;i/5^=¥-Y V rmmmmizm 

So 

[0 0 4 2] 

( c ) ic^^^g^ b T Mt^/i -f X a:^3 -t s mwmmn 
i^yhmm^i&<x^. X. mmm^<D^^mij-r^r>Ammmz%:K^fjt6c^ 

-So 

[0 0 4 3] 



tf}SE# 2000-3073932 
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(a) mimmm 

p (=ix(t)|2) izMf^^^xmm-t^mmmmmmm^. 2 5i,tmmmijmm 
ic^mt- s A D^m^> 2 7 itmrnmrnaymmm^ x (o i: ^ >r - ^ ^m^ 

h„^.j(p)' S:^<3M#/1t7-|x(t)|2(c^/S$-ti:TfB1SaS2 2fC|a«-rsMffi« 
3 0^«^i«^iSCh„^.^(p)$:l/mLT^iiE^Bh„^J(p)' (=h„+j(p)/m) S:m 

At-&Mffi«^iS[ffiiEs. 3 1 iiMit«^iS[samas 2 2<Dm^mi.r 

^ji*^TKl/X$:^^f S39IMM#®At7-||ima5, 3 2 ~3 9 ld;^-f ^ ^i^-a- 
[0 0 4 4] 

#tfch„(p)$:ia^^2 2A^P>^^5^mL. ^M4i«^^h„(p)$:ill^##x(t){c 
^^^»-rsm»L^6 1 a. ^^^(Z)miJ##x(t)«h„(p)h3t«##x(t)i: 
®M-efeSMM##E(t)$:m;^J-rsMlt^6 1 bS:;tbTV%So 6 2 

X (t) $:T-^n ^IC^^-r SDAgggl^. 6 4 «T:^n ^^(D^###x (t) T-:J-n 

(Dmmm^ E(t)$:-^^LTm:^7t-s -^^guT- s „ 

[0 0 4 5] 

DA^^^6 2ttMM-^ E(t)©»$:DA^m-^5«^lC;&oTfey 

. mmmmm<o±mmitmmm^ x (t) c j: -ric^ h (p) jj^^^t- ®^T'*> s 

2 6 ffiSI# 2000-3073932 
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a 

[0 0 4 6] 

I h J (p) 1 2> I h (p) MAX I ^"^^ ^ ^ MffiM^flt® ^^^^(D^m^mf^l^t^t 
, ^mmi!)m^htSt\iK MM«#t^h„^.j(p)cDfif*B$:^#b;t**^<Z> 

a ttMii«^iit h (p) if^mmmr- ^ s 3^ «> ^ o 

[0 0 4 7] 

p)(Dii^^ai h„^.i(p) \^t.mi<immmmm<D=ifkm\ h (n)j^x|2c^^/js$:jti(b, 

M««^iS:Jg^aJ2 8 it. I h„^.j(p) h (p)maxI^'^ U/h$i:tti«?aBStvfc 

h (p) SrffiiE-r S r «i < ^ (D * * 1311^ ZZizmmV. I h (p 
)l^*Mh(p)j,^xl^'**J^^*^^^*^^^^^®^^^^n+l(P)' ^Sa«aS2 2 1C 



2 7 



aill# 2000-3073932 
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[0 0 4 8] 

(b) m2mmm 

itmm2 9itMLizmnm.mm(D-mm\hin)^y.\^^un-t^mmm2 9 g, 
mmmmmcoiimmi h^+iCp) \^^mm.'r^mm-2 9 i h„^.j(p) i h (p)^j^ 

xl^®:^/^^:it«^t-Sifc«^S2 9 i $r#^Tv>s. M^fi«^f!(MiEap 3 0 
SJ:^{CMffiM^ifch„^j(p)S:l/mlCffiiE-rS=bCZ)T% mffiM^^^ 3 0 e i: « 

ni2=|h„^l(p)|V|h(p)j,j^xl^ 
°i=|lin+l(P>l/|h(P>MAx' 

X=h„^.i(p)/m 
[0 0 4 9] 

itr-" \piiffi«^^h„^.^(p)*^#* o fc^, I h„^.i(p) I h (p)maxI^® 

!lCJgif^2 8l±, lh„+i(p)l2*Mh(p)^^x'^-*^ 

2 8 mf£# 2000-3073932 
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mLxmmm:bmmmzAij-t^. mmmmmhj^ip)i^mi^mmm.W:m 

[0 0 5 0] 

(c) msmmm 

mi 6itm:inzDA^m^nt^r-i'u^(Dmmm^iimmm^^^mvxmm 
m±!mmmizxij't^mmm.mm<om3mmm<ommmx;^*j. miscDmim 
mmtm-m^izitm-'W^^iiiyX^^^o M^ism 

^y^9—zf/i4nzmn^^.^.. 

(2) mm(Dmmmmm<DWsEmh^^^ip)' ^^—-i/jva i^*jm^mvxm.w 
m^mmmmzzizmmt^.^.. 

(3) itmm2 9. mmm.WimmiEm3 o ^nmvt^.^.. 

(4) mmm^^mv^ht^tc^.x:^^. 

^ t> izmmmm^m h cp) i /mizmm msiEffi h ^^.^ cp) ' (= h ^^^.^ cp 

)/m) ^h^^iv)izMf^^-^X'r'--:rMtt^. Z.<Dm^. I h„^.^(p) l^;?,^! h (n 
) jjAx I ^ «fc *J S ti . M^t«^tSc h (p) $: ItiEit -r ^ ® * * h (p) \z 
^-^^X^-zfA/ift^o 
[0 0 5 1] 

Mh„^.j(p)' S:7^-:/;i/4 1 i:»J^«)TMffl«^f5t321SSP2 2{C|E«-r-5o 

^^^^®^««#^h„(p)$:M*^mbT^^#-^E(t)?:m;^7b. -a-^ase 4ttD 

2 9 EtilE# 2000-3073932 
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[0 0 5 2] 

(d) $^4mmm 

mmxitmmm^mmmm2 2<DmMiz^-zr)V4 i $:^t-tTVAS*^ m4mm 
^ n > mmmw^wcmmm 2 a itmmmmmim h (?) ^ ® ^ * Mit M^f^iam 

iiCh„(p)lclSD^^iiEMM«^tS:h„(p)' S:5^-:/;i/4 l J: y :^«)Tm^«-^E 
(t)S:ffi:^jL, -&^aJ6 4liDA^iJ|^6 2, 6 3 T'-etl^tl^ftl^fCD A^g|$ 
tifc^«^-^i:M^«#S:-^^LTM#«:fjitipS^2 1 {cA:dt--5o 
[0 0 5 3] 

(e) '7/i^^^vr<Dmmmmizmmvr:Lmmm 

rm-^^m\f^xmm'r^m^(Dmmmm(Dmmmx&v. ^^(Dmmm^^mL 
xxk^-r^m^<om^^i^x\>^^o 

mm^7 1 1~7 l4K:<fc UT-^n^fi^Kl^^Stl, -p^fJV^ 7 2i~7 24^:31 
ig^. ^l«^iS[|K^SlS7 3i~7 34T'mM<^^^UTMMfS:f i.f 3.f 4t-^ 



3 0 
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1 ij^i^miJt^mmm^E it) n^m^nxmmmijmmi^z i izxjj^n^. 

[0 0 5 4] 

7^Texpj(<i)^-o}Q)t, expj(o)2-coQ)t, expjCcDg-OQ)!, expj (cD^-c«)Q)t(fc:e 
b o)„=2 ;c f„) Sr^M^ tlTMiti!( f 1" f Q. f 2"^ 0' ^ 3" ^ 0' ^ 4" ^ 0^^^^^'^ 

•yv^m-^t\.t=.^ (019® (b) #M) , ^m^i sxmmmi^m^n. mm 
<Di^mmm.^\z^mt^mm.m^'E.^nm-txQ!,i3t^o DA^m^e 2»#e> 

ti:fem^M-^E$:DA^g|L/, >'W';i/^ 7 9 $::^LTMS^m^tJI^8 O lCA*-r 
f 2,f 3,f 4©^M^#K:r^y:;^n>7t- h-rSo -^^gp 6 4 ttM^Zl^tScf p f 

[0 0 5 5] 

02itt0i ^<Dm2.mmmo>mnm.mm.^mi ^oy^)\^^^^')r^^mmu 
\zmmi^t=.m^o>f^immmx:^^). mi ^jk-c^mi ^ iim-m^\z\%n-n^ 



3 1 



ffilEi^ 2000-3073932 
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02 3 1^01 7<Dm4mmm<Dmmm.mm^mi sco-^jv^^^vrmmmm 
ic3ifflbfe^-a-®^8^j6MT'^*;, mi lAxj^mi s tm-m^izim-n^ 

[0 0 5 6] 

(f ) %m'^jv^^^vr(DmmmmKmmi.t^mmm 

1 j~ 9 1 ^T?expja> jt, expjcogt, expjcogt, expj co^t(fc}^ L C(J„=2 tt f j^) 

itstiTMS^stf i,f 3.f 4^cM^st^^$/:7 bSrjgsnfc^ (025 (a) # 

mm.mtyz^hmi 0 oxi^mmm^ f Q-f i, f Q-f 2^ f Q-f o-f ^^tzt/y h 
(02 5 (b) #M) . ^m^s^tfj^^x^mme 4tizxi3-t^. 

■t^mmm^E n-^m^tixmmnijmmmz iica:^j$4xs. mmmi:3mm^ 

2 1 <Dmij<D~mitmmm.mm^ 9 4 xmmm f ^ , f 2, f 3» f 4<^><SM?«ifi[=^® 

[0 0 5 7] 

m.nm.mmiz0mm^s^ii vxxtf-r^o 

mmmmmit. ^mm^s^t-^^-i^/^^y^m^s^^m^f^xmijmmmz 1 
(D^mmm^K.mm-t^mMm^E^mM-i^xmij-t?>. DA^mite 2tt#e> 

mmwL^m^ 9 s a^tsii f ^ f f 3. f 4®mm«#e {cmmis f o®i©^ 



3 2 
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[0 0 5 8] 

02 8tt0i 6(Dmsmmm<Dmmm.mu^m24:(D'^;v^^-7vrmmmm 
izmmvr:im^(Dmi immmx-:^*). mi i j^nm 2 a nm-m^izitm—n 

02 9tt0i i(Dm4mmm(Dmmm.mWi^m24:(D'^}i^^-rvrmmmm 
izmm vt^m^0m 1 2 rnmmr-^ v. 015 sit^s 2 ah i^-^^^icara-^f 

[0 0 5 9] 

x> :^nmiz^tiit. ^i^mmmmm(DmjEm^^-':fjv^hx^<:r.inzj: 



aifiE# 2000-3073932 
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-fit S:m#lC^i?) S 3 i: ;b^T' ^ S o 
[0 0 6 0] 

mm^iKom^mmm^nvx^^v. mmm^. immm^) ^mm^z 
r>A^mvx^mvxmy^^'^^:^izAi]-t^m.mm-^^(Dn:^Kmm-tsz.iiif^ 

m(Dn:^izmm-^mx$>^o 
mi} 

[02] 

:^nm<ommwimmx:^^o 

[@3] 
[®4] 
[05] 
[06] 
[07] 

5 |gJ6M®«lfiK0-e$>'5o 

[08] 

:*:^W®ll6^S6M®^fiR0T'feSo 
[09] 
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mi 0] 
[011] 

[012] 
[013] 

[014] 

:^^m(Dmmmmmx$>^o 

[015] 

[01 6] 

[01 7] 

[018] 
[019] 
[020] 
[02 1] 



3 5 



ailiE# 2000-3073932 
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[m2 2] 
[02 3] 
[024] 
[H2 5] 
[02 6] 
[02 7] 
[02 8] 
[029] 
[03 0] 
[03 1] 
[03 2] 
[03 3] 
[03 4] 

Mj^SLMST ;Hf U X A J: S S^iM^aSfi W 0 "T? ^ S . 
[03 5] 

x(t)=i(t) + j Qit) tmmmmvr^mmmn^iiicDm^mx':^^. 

[03 6] 

3 6 mi£# 2000-3073932 
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2 1 . -m^A^:^ (mmntimm^) 
2 2-- mmm^mmmm 

2 3 • • ^y ^^'-f >^ >^ 

24 - • DA^SI^ 

2 5 ♦ • mm^ 

2 6 • • AD^^^ 

2 7 • • sMs^miaits 

2 9 • • Jt^^ 

3 0 • • mmmmmmsEm 
31 ' ' /-^u-mm-m 
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[01] 



mm 



x(t) 



31 



23 



» Ix(t)|2 



Pmax- 



79 



24 



» DAC 



M«««sitr-22 

^ttSD 28 
MM 

ml 



27— 



hn+1(p) 



26 
ADC 



21 



f(p) 



25 

L 



1 



ffiil#2 000-3073 9 3 2 



11 — 372885 




2 
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[H3] 



1 1-372885 




3 
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[04] 



11 — 372885 




4 
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[S5] 



1 1—372885 




5 



ailEi^ 2000-3073932 
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CS6] 




mtaE^Np 2000-3073932 



[07] 



1 1—372885 




miE# 2 0 0 0- 



3 0 7 3 9 3 2 



[H8] 



11 — 372885 




8 



m3aE# 2000-3073932 




9 



aj|iE# 2000-3073932 



mi 0] 



#^ 11—372885 




aj|E# 2000-3073932 



#^ 1 1—3 7 2885 



[011] 



■R 




ffiiE4t2 000-3073932 



11-372885 



[012] 



■R 




ffi3I# 2000-3073932 
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1 3] 



x(t) 



»y(t) 




1 3 
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[®1 4] 
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[01 5] 



x(t) 



39 



63 64 
^ Main signa»^ ^^^_^ 



35- 



Error signal 



61 

_J 62 




^DAC[ - 



21 
1 



Uhn (p) 



SPh(p) 



||h(p)MAX|2h 

! 29h. I 



...2|1 -L_ .4 



LJ ! 



'22 




30-n |mtt{&Jgpp l ihn*i (p) /mj i jgli 

I ^ — -— -— -'n;: 



fiH±(p; 




-28 



»y(t) 



25 



1 5 
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mi 6] 



x(t) 



63 



9DAC 



Main signal 



64 21 



Error signal 



61 

, 62 



61b 
61a 




r*DAC-i 



32 



hn(p) 



^ — ^ TCT ))' 



3^ 



Wn (p) 



27f 




'22 



27a 



>y(t) 



25 
J, 



26 
1 
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[017] 



x(t) 



63 64 21 

Main signal^ ^k^ 



Error signal 



61 

-J 



62 



61b 
61a 




1-4 DAC 



□ 
Ui(p)' 




mmmmiSL 



hn+1 (p) 



27-^ 
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